Abstract
In the process of evolution, organisms learned how to convert molecular oxygen to energy, however, Joseph Priestley and Antoine Lavoisier first thought that oxygen can be not only a source of life, but also act as its destroyer. In 1959, Rebekko Geshman substantiated the molecular mechanisms of the toxic effects of oxygen, by studying the generation of active oxygen species (ROS), also called free radicals. At present time, the influence of free radicals on the development of oxidative stress in cells, organs and the human body has been proved [10] . ROS are oxidants and therefore they are highly toxic for all types of biomolecules -lipids, DNA, proteins and carbohydrates [1] .
Anthropogenic environmental factors have a significant impact on formation of population health [3, 9, 15] . In recent years, there are more and more dangerous areas, individual zones of an unfavorable ecological situation. The reaction of the body to anthropogenic impact depends on sex, age, individual characteristics and the state of human health [11, 12, 19] . Children and patients with chronic diseases are more vulnerable. According to many authors, environmental factors in 18-20 % determine the state of health and are in second place after the way of life [5, 17, 21] . It should be noted that the health status of children is an indicator of the degree of environmental hazards due to the high sensitivity of the organism, the morphofunctional immaturity of the adaptation system and the metabolic status [6, 10, 11] .
Adolescence is an important period of growth and development of the whole organism [2, 3, 21] . A special feature of the adolescent period is an increase in the transition of acute forms of diseases to recurrent and chronic diseases, as well as an increase in the primary chronic pathology of internal organs [8, 20] .
The study of the peculiarities of lipoperoxidation processes and components of antioxidant protection in people of different ethnic populations living in the same geographical conditions is of undoubted scientific interest [13, 14, 16, 22] . The key issue in understanding the regulatory and adaptive role of lipid peroxidation reactions in the body is the idea of the existence of a certain balance with the antioxidant defense system.
The purpose of this study was to identify the characteristics of the lipid peroxidation system and antioxidant protection in adolescents of different ethnicities, living in Eastern Siberia.
MAtErIAlS AnD MEthODS OF rESEArch
In the course of the work, 55 adolescent boys of Buryat population (26 boys with endocrine disorders, 29 -practically healthy adolescents) and 81 adolescent boys of Russian population (46 boys with endocrine disorders, 35 -practically healthy adolescents) aged 14-17 (mean age 15.09 ± 0.08 years). All teenagers live in Bayandai village of the Ust-Orda national district of the Irkutsk region. Patients underwent a standard clinical and laboratory examination. An endocrinologist examined them all. The main groups of the study included adolescents, diagnosed with endocrine disorders, such as delayed sexual development, hypothalamic syndrome of puberty, diffuse non-toxic goiter. The exclusion criterion was obesity. Ethnicity was determined taking into account the phenotypic characteristics of the child and the data of the genealogical history (children having two generations of parents of the same ethnic group). Adolescents of the ethnic groups under study did not differ in age, social status, family income level, provision of medical assistance, and nutrition. The materials of the study were serum and hemolysate. Blood sampling was carried out from the ulnar vein in accordance with generally accepted requirements. We Statistical analysis of data was carried out using Statistica 6.1 (StatSoft Inc., USA; license holder -Scientific Centre for Family Health and Human Reproduction Problems). The type of distribution was established by the Kolmogorov -Smirnov criterion. To assess the statistically significant differences in the obtained data, the Student's test was used. Differences were considered statistically significant at p < 0.05.
rESultS AnD DIScuSSIOn
As a result of the study, we found a statistically significant decrease in lipid peroxidation primary and secondary products: KD-CT (ketodienes and conjugated trienes), MDA (malondialdehyde) and antioxidant protection components: concentrations of retinol, α-tocopherol, total blood AOA and GSH in comparison with adolescents of the Caucasian population (Fig. 1) . The activity of SOD (superoxide dismutase) is significantly higher among adolescents of the Buryat ethnic group. Enzymatic systems play a major role in regulating the LPO (lipid peroxidation) processes at the stage of initiation of lipid peroxidation. Being a key link in the system of regulation of the stationary concentration of superoxide radicals, SOD performs not only a protective function, but also a regulatory function. Reduction of the reduced form of glutathione, which acts as a hydrogen donor and a cofactor of a number of antioxidant enzyme systems, characterizes the weakening of the resistance of cells and the organism in all healthy Buryat adolescents. Retinol penetrates into the hydrophobic zone of biomembranes and interacts with lecithin-cholesterol monolayers at the phase interface, causing the restructuring of cell membranes, lysosomes and mitochondria [18] . The low concentration of tocopherol and retinol in adolescents in the Buryat population is probably associated with national eating behavior [4] . The decrease in AOS among adolescents of the Buryat ethnic group is an unfavorable factor for the organism, since further oxidative stress can lead to a sharp induction of reactive oxygen species not compensated by the components of the antioxidant system. As a result of comparing the indicators of the LPO-AOS system in Russian adolescents with endocrine disorders, a statistically significant increase in the level of KD-CT, as well as the activity of SOD, was observed against the background of a decrease in the concentration of GSH and fat-soluble antioxidants tocopherol and retinol, compared to practically healthy boys (Fig. 2) The adolescence is characterized by a lack of adaptive mechanisms, and elevated susceptibility to environmental factors [3] . Reduction of bio-antioxidants of retinol and α-tocopherol is associated with their consumption for inactivation of LPO products. The role of retinol in the adolescence is very important in connection with its participation in the synthesis of steroid hormones. There is evidence of a direct relationship between the content of sex steroids and gonadotropins in the blood from the retinol concentration, as well as the delay in sexual development in children with a deficiency of retinol [4, 11] . The main antioxidant effect of glutathione is realized through its participation in the work of enzymatic antioxidants. In adolescents with endocrine disorders there is probably a decrease in the activity of other components of the glutathione system, in particular, glutathione reductase, the purpose of which is to maintain a high level of GSH. We found a significant increase in the concentration of secondary lipoperoxides products of KD-CT and a decrease in the level of GSSG ( fig. 3 ) as a result of studying the processes of LPO-AOS in Buryat adolescents with endocrine disorders in comparison with practically healthy adolescents. 
Biochemistry
Accumulation of products, formed at intermediate stages of peroxidation processes can provoke a multilateral damaging effect on many biopolymers and cellular structures [4] . A significant increase in only one LPO product is a sufficient criterion for the activation of a multistage free-radical mechanism [4] . Violation of at least one of the links of antioxidant protection leads to the launch of radical oxidation chain reaction and the shift of the equilibrium system to the prooxidant side with the development of pathological manifestations. Reduction of oxidized glutathione serves the reflection of the imbalance of the glutathione cell protection system against free radical damage and may be a consequence of endocrine disorders in Buryat adolescents. The recovery of GSSG is due to glutathione reductase, which activity is probably reduced in adolescents with endocrine disorders of the Buryat population [4] . To sum it all up, in adolescents of the Buryat ethnos with endocrine disorders, the compensatory capacities of the antioxidant system are depleted, as evidenced by a decrease in the activity of the enzymatic link.
cOncluSIOn
Physiological adaptation is a defensive reaction of a healthy organism, which at the same time can pass into a pathophysiological reaction. If the acting factor was not very intense or short-lived, the body retains a satisfactory adaptation. However, with a strong impact or its long duration, tension or disruption of regulatory systems occurs. Numerous researches show that data on an ethnic origin can give additional information for the personified approach in treatment [4, 10, 11, 13] . The specific features of lipid peroxidation and antioxidant protection characterize the activity of metabolic processes of adolescent boys of different ethnic groups and can be determined by ethnicity. Determination of the key parameters of lipid peroxidation and antioxidant protection is extremely important for the prevention and correction of pathological manifestations of oxidative stress, as an etiological factor in the development of a wide range of diseases.
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